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In the paper by Hoermann et al.
(1), a nonlinear model of the relationship between TSH and free thyroxine (fT 4 ) based on the error function is described. They dismissed the log-linear relationship in favor of the latter supported by sophisticated curve fitting and statistical software that produced a comparatively superior fit to their dataset.
Perhaps the modern age of biomedicine relies so heavily on advanced statistical techniques that few realize such methodologies used are not always appropriate to decipher the natural laws governing physiological processes. Depending on the interactions between the variables of interest, statistical regression may prove inadequate or even misleading. Within the realm of physiological sciences, most principles are conventionally deduced by direct observations on a single cell, tissue, or whole organism, and are replicated within and between experiments/research subjects with/without simulations rather than elucidating formulae from cross-sectional population database using computerized 'best-fit' procedures. The dynamic servomechanism of TSH-fT 4 feedback obeys an inverse exponential power law, which is mathematically transformable to the log-linear function (2) . Evidently, to capture the full essence of how this law operates in vivo, it is imperative to investigate serum TSH while subjecting a healthy animal through a wide spectrum of fT 4 induced by thyroid hormones and antithyroid drugs. Thyroid cancer patients with total thyroidectomy on TSH suppression rendered hypothyroid by levothyroxine (L-T 4 ) withdrawal prior to radioiodine uptake scanning, which represents an appropriate human model with which to explore and determine the relationship. In-depth studies of complete TSH-fT 4 dose-response curves for an adequately powered sample would be robust enough to derive the mathematical relationship governing the hypothalamus-pituitarythyroid (HPT) axis. A very recent study by Benhadi et al. (3) published in this journal (Feb 2010 issue) in which thyroid hormones were used to perturb the HPT axis continued to lend strong credence to the log-linear relationship. On the contrary, using empirical curvefitting algorithms on random, single time-point TSH-fT 4 of disparate individuals with different thyroid function could potentially confuse rather than inform underlying physiological insights.
Hoermann et al. encountered data scatter such that three distinct segments of fT 4 were needed for the loglinear plots, leading them to surmise that this relationship was inferior. Sources of significant data dispersion in a large population should be re-examined in the light of known HPT axis physiology. Apart from diurnal variations (4) and different interindividual HPT homeostatic set points (3), TSH secretion also exhibits clockwise hysteresis (2) with markedly different TSH, despite similar fT 4 concentrations depending on thyroid functional states. In this context, because each data point represents a separate patient, even though the scatter-plot of TSH-fT 4 coordinates appeared to be better fitted using an error function, it is erroneous to conclude that the error function formula (ERF) supersedes the log-linear model as their thyroid states were static and were not oscillated to unravel dose-response characteristics. Additionally, their error function revealed that TSH declined to 0 when fT 4 exceeds 32 pmol/l or attained a peak of nearly 100 mIU/l when fT 4 vanishes, a bias partly resulting from the working range of the TSH enzyme immunoassay of 0.01-100 mIU/l. The loglinear model, however, does not assume that TSH declines to zero or rises to a maximum at those fT 4 concentrations. If each patient's distinct log TSH-fT 4 graph were generated and superimposed onto their plots, much of their data may in fact be found to substantiate the log-linear relationship, which to date remains a valid model for this aspect of HPT axis physiology.
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